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U * -il/Btf ^^71/ -f«W*ff 5 ^ Y X ^ 

±ffi«K*» 6 *t f $ n /cK#a l * tc \tm * 

±ib^-*, ±sb'* y y *sJ:o*±i2a^ 
^^^^ -f ^ a --rnt*#- h tcg^ir £ i £ 

le** 9 ^^^yitietii/Tte*, 
5c3*brK*HJC*fctt##ii*%tf 5^*^^ x^r 
^JfflJ^ff 5 m>m 1 * fctt 2 fc s2«<D;r y 



^^Si^LrKTE^y^-fSiaE^SfcRaiL. Safe 

y y *fis*e(c*s^r «£iA^~ j: ^ 

u -tt* » -^^6t?fa>^ y y i^sns n 

/cf-^*i^t 4 WE^^y^-f^^awsSER^ffl 

sttu KfB^-ftijjrOTB^y^Ytiire^-r sr^* 
S*^l/rmfE^y^Y*isS*S^<tR^ait/, ifE/^ 

^y <t*^iA^-r-^cb*m^rif^"yT- Y*^j«b, 

50 ^$&frr~54dJ:V£f&l,tcm^ y y [B^- 



3 

if ^ Hi L tc c >tV % m^m^M^ L tc > 7 s * * 5 

V7< is J: WK^ y * Ofm«cm^ t fcf- £ 

<t Vr^ <DfP^CB5# U ft: 7 s — £#>6»##5% 

£l//c7^ x ^ 7 1/ -ty ^ - ;K^0r - ^ ^gg^ 

7 j: ^saie^ - ^ £/m, r ho sa±ffl*ai«cKsi 

*T SIS 9 {,cnm<Df= j x ^ t u S£^ 0 

1 *fc«2 Kiaft©?** * * 
1 4 ] sft&9 1 S/c^2CD7 = ^ ^^ru^i 

[0 00 1 ] 



C3) ^i¥8-3 28 760 
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[0 0 0 2 ] 

cpu (*3fetta«jK) aiSrcDittw^iwtr-s 
TSi#k:fot;r2;7viatt^cc^bT:r : - £co#£jA 

[0 00 3] ifr¥»*tlWWt«:m^ 
^-AOcbor, C(D«cc)2^ttSgK©i8fttj»gffc*ss* 

[0 0 0 4 ] WMDXttt LX, r D .Patterson,G.Gibs 
on. and R.H.Kartz;A Case for Redundant Arrays of In 
expensive Disks (RAID), in ACM SIGM0D Conference, Chi 
20 cago>mOunel988)J &&& 0 CCDXffitCte^X ± 

<moy £ - z&mco f ^ -y ^cc-»t Lr«j»-r s 5 ^ 

3) f-^^MUtett^f-{X^7U'/ 

xmmv F^Y^ic^tScort^^-y 

^^^^ l^y^^%iitSh* 7 Y^<!: 

[0 0 0 5 ] CCT\ U^U3, U-^;l/4, feJci^U^ 
[0 00 6] if, VO\s3<Df j ?.t>7 Ix^iCOt^r 

£ ir, ro 0 1 0 1 0 1 0 1 0 1 1 ♦ • • - 

^r-fX^iltf^^# l ^#5 3&s»W6tiri» 

01b'7h '0' £ v 7 ? ^>^^#2«:-ecD^C©»2ir^ 
W h '0' f^^#3{C»3t'^ T * % 7^^ 

tc 'ooio* teM?&^v^jjtr<x?#5t<ct&m 

<r • '0' , '1* , -0" ^j(f^^#l- 
#4JC^0 V f(7)AiJr^#5k:MLrt5)< 0 
[0 00 7] l/^Mttt, f-^iAyf^W 

f*-£#2. #6, • • *^f^^#2{C, 
0 3, #7, • - • ^7^X£>#3ic\ r f -~£#4, # 



or, m«, 5 s — *#i3&*roi---j % # 
2 as r o o * - • j 4 f-^#3*sri i . • - j % ^ 
-*#4# ro o • • • j 

10' (C^t^A*yx^f-rX^#5(D2S@(7)^7 
^iLt^Ml, «TTOctt^< 0 fur, 

[0 0 0 8] U-^b 5 B\ U^Jl* 4 <Z> <fc ^> CC^* yf Y f 

flJOfw x^£&#rr, l £rvx## ice, 

2 *f s rf**#2*:, f^#3^^# 
3CC k ^~£4£x^^#4tC^n^n*§|flU ;r~ 
l-#4<D^~£ffl£c#T£^l/fw ^-££7% 

* # 5 - # 8 ©f*- jr «Kc*fr s ^ »; t * 5 s - * * 
#1CC, 1 0*^*^#3iC. 7 s -* #1 1 

&7*4X?#4tC % :r-# 1 2*^* x*#5ce-e*i-? 

[0 0 0 9 ] iiSfciRfcKtt £tltc£ A y*<D-r j J\9T 

\s J <omk<D k^-y ir^it^ci as arte £ 
[0010] r ^^ri/^(c^^.; f ^ tc 

[0 0 1 1 ] *JWSP6- 119 1 2 0%«lt * 
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*"*^CC^TH1?kLTI>S. CO#H?6- 1 1 9 

i 2 o #&furtt. t^^tp *9ISp^ho*ii^ct^ 
iM^-^WM<b#i6n^ 0 ah 
frr^MPu (^Y^n^p-fe^if) ^en, mp 

t^fi^RAM (y>$?A ■ t^^x - y^ey) v + * 

^zTu^mmsmmtte^x. mpu, rom, ra 

[0 0 1 2 ] *fc t S(<D4»0«(4 LrttftWspe - 2 4 
28 87#5MfcW*S. C©5War«rtt. CPUif^ 

X # T U Y CD I /OW«*B4 C P U£> I /Ottfig^rSS- 
[0013] 

fKMKKi*. #§K¥6 - l l 9 i 2 0ffi«fc^ftr 
3 Ml7P^7AMl/cROM, #9»K««£l, 

tffiir^niRAM, +t'r>^sw^irgii 

*S^CC«MPU, ROM, RAM, 
(MB/s) £rtaj^^<D^« (B) 4cD«r^$ 

iSI^£r[Sl± S # S C i tt 3 6 RiHJBcca « 0 
[0 0 14] */c. WSB^^^©/^iH«rE:cfS4S«f^ 

[0015] feLkJ: 0 , ^^ru YfMl© 



(5) 
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[ooie]#j6itt, ^x^TWfM^K^a^ 

[0017] 

swag i ccEu<D«eg«, ±(4i^cgg$n, m 

x^r i^-YW»*ff orir*saa»6<D 7 s -f^^ru 
x * r w h -5 4 4 tec, 
±ie^-^fc<fc«3±gax^ MH<z>jg*s 
^ ^ - ^ m vy* a x # r v a mm &n s c t a t -? 

i o o i 9 ] x a v *&m<D&#- b mcomm^mm^ 

[0 02 0] lt*^5 tCEtt<D»H» h l«^3 

3(7>tw x u^«»*ff 5B8©»#ii*B*{c»-r 

^x mm 3 nfc*»<D^ x ~;uc#f t, 

[0 0 2 1] iff^ 6 *ce«©»Btt, »*3a3 
4^f2^(Dr r ^ X^r U^^gtcfct^rRA I D U^;t< 
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m$ titer -zzmfr&b. mm^>)~rj££m^mizm 

io tin, 

[0 0 2 2 ] SI«a7{cE|i©«IHtt t 26&CRAID 

x ^ r -Y * -^fccfccjfy^ »; ^ * j^Siftsnr n -5 

Tj&s.^mt&mwtL. ^tiho^fj x^r u-y^^ 

^. - 6 fy IS^ «; 7^ ^ &m^&^ t ftm Z titer" -5 

30 ^^b/cT*-/ X^T U J ^is^-)l}ft<D^~ Strife 

i>, mMmbtc-r-z tm&mztitcftmzntcy"-* 

[0 0 2 3] tjf*3f 8 CCiEt8<D|%Wtt, »*3f3 *fc» 
45CfB*£cD^-YX^TU>f«g(C^C^rRA I DU^JV 

^* 'iry * soffit -/ >^ ^S^^Lrg?fB^- >; ^ y £tfc 
n/clB7"-^4oJ:OTB/^;7"y tm^&frr'-Z <t£ffl 

utc^A x^r i"t*i?*-j\,tcm$kuxm*i2>t*ca 

50 [0 024] m$OM9 (ce«<DIK99« % lft*^3 
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§a;i— ^ >y-r- R^m-s^s?*— £ 

[0 0 2 5] li^tJS 1 0 Cc8B*<C£69J«, $ R A I 1 

r ; t* -f i 7n >; ^ 4 tsJzzf&'t 0^4 ©ffctiMc 

[0 0 2 6] *|S»rtt, ±ffi*I*6©Bj#fl}i,tfc 
«»#ii*«*tt^ - £ id J: 0 Stfffi «■ 6 ft . £ 3*5 

[0 0 2 7 ] USreOT 5 -/ ^^7l/^^y^-jK7)H 
[0 0 2 8] a 

urn: tsofa^rwiuw 
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[0 02 9] imtpy: 4 X{7TU-(*:is*~)\,mc&Z > 

- r- -f > 4^^ru^i Mm&f 5 c <t ^pj#g 

[0 0 3 0 ] 

[0 03 1 ] <3§»«l> 

[003 2JH1B, ^mMtcffiZm 1 ODHJfiWCD^- 
K^^T^^ttkTo lttCPU, 2tef 4 XZTUJ 
20 t^^fA, 3«CPUlif^^7Mt7'yX 

JO 0 3 3 ] r^^7l/Wy^rA2iX 01 CC 
^Tcfc^fC, fYXy7l/^Wgi (DAC) 4in 
"nCDT U ^i/ g (9-1, 9-2, — , 9- 

n) r«fiRStirC»& 0 DAC 4^. %K<DWJBM8PJb 
-^5 4/^;-r^^iass (pg) 6 £ + 1^ 
</7 <tx ^ ^^8-c«^stirciSo »JBW».;i/-*5 

-*5 4^y^3y£H» (PG) 6i^t.y,^ 
JO 'J7i7U^ya^9^ X-f ?*8©§#-hK: 
8SttSftTl>S 0 

[0 0 3 4]S2«, D A C 4 ft<DX Y 8 (9rt®ff 
fiRt^l/rir**. nffl (nttffiS) CD±e^-h2 0^C 
tt, »»W®^U- * 5 ^ y -/ SflcHB (PG) 6^ 
^'> a y*«; 7^M$n-2> 0 mffl (m&ffig) CD 

Tfi#- f 2 i wi, ru-r^:^^-^9^}g^$n 

[0 0 3 5 ] C©^Yy^8tU ±fi. T(4(D4<- h 

3 J0 0 3 6 ]H3tt, TU^*^ a ^g<DF«3«*^ 
rr^ 0 7M^^9^ TfitRA I DSfJffllSP (« 
T. *fcT{4RA I D£Pf.&> l Qiin^^t^y 
^^^•Jl liF7^i<DSCSI (small computer 
system interface) A > — V ^ — X$fJ®J^rff 9 S P 
C 1 2^W^7 1 2tC«SK5Stir««E3tir(,*S a 
&SPC12CCtt, SCSI;U(cj;5S»(3DF7>f7' 

[0 0 3 7 ] TfiR AIDlOtt, 7M^a^9 
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vwmm-?-<>7u-7u-b- y yr ( M p) 18i C(DMP 

18*sflfflt5MP^t>;i5i, MP18±TifF 
t5 A WStlS^- h ROM I 6 

*-x®mm&\ 7txm^sti, ztihar^x 

@Sg 1 7 «, « 1 9 (C J: 0 . x Y s, ^ 8 ©Tfetf- f- 2 
[0 03 8] C ffl7M^-wtt, cntilrcf 10 

Tffitf- h 2 1 ^g4Ugi3litJfcf-$tt, T 
H'-=e> ; ^-;U9f*3(7?MP 1 8{Ci:<3^fi^3tx/cR 

a i d cd u ^icee o r^igK -7 t 'i 4{c«nftsn 
*<t 0 -«Sfcfftonr L>siwnttr&£ Rltrflto&U 

[0 0 3 9] 01©7 : Ui'Tl/W^fA2T 
36(c±ia«ii / rDAC4{cj:iJ7U-/tj; a -;i,9 2 o 

ri©ra i vMfflZftsxsicox^z. *mmm<D%f 

«tt. C©J:5&2«IB©RA I DtJ»*fr5||KC. Rf 
CifCj;oT, ±ffi«<0DAC4«C*»W*RA I D*fl@) 

f0040]i4ti, DAC4F«3©«Jl«»;| / -i r 5*j 
fif-rSA-f y>^r-^2 20-H4^t. A— 
T^>yf-^2 2tt, «WWfflM,-*5C4{C»W 30 
641. DAC4f*J©*+- 7 «Cfgj|ft3*iTls 

4. DAC4F«3©#Bfl|ipJ{SiJU-*5«. CPU 1^6 

^L-2 2'\7i't^-T-5. 

[0 04 1] &*J. 7©«fc5&X-f ? 

"^2 2«W^Wi. t©J:5{CLfci* 40 
* > if?-?*, 2 2 ffl©y * 

cpui frhm&tiiugfcttwz&frmmmn 

3ti5«fKx-f,f8 4/'fir+"t » y * y 7 i*i© 

* - -r -f > 77— 2 2 ^7 9 iz* r % smizm < & 
£©r, ^-C>?8 4ffifflt^<rfej;<^9 x-c-y 

[ 0 0 4 2 ] *3^ife«SI-C«. CPUl^O^ffitS 



3 2 8 7 6 0 
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bXC<DU-ir>x I D2 3 (C Mffrf 5 x. > h 
iT&CifCjrO. DAC4f^©Pg^J®;U-^5tt RA 
I DSW^tT^o :>-y>x I D{*. S4(CtSTJ;-5 

#ttiL*fcl;t»#ii* (R/W) nv> h *1T 

rOO43]04fi, RAIDCD^;H©S7-y> ' 
*j2*ffc) ©ra I D«»*ff 5tB^«cttfflSns^ 

-f<>^~^2 2^i-. m$m<Dmxmmh 

fc#W¥6 -2 42 8 8 7#©&«fCtt > CPUif^ 

? h y^-C«RA 

^-^©^-^Xfc^Ljgfi^©*- b it l fir* 

DfWfflI*^f«. C©fc#>. -o©^— ir>x I D2 
3 L . P§7f £ 5 HSjV—r j > tfj---j } \, 2 

2£fflt>r»£fc©jtM:feF-f. 14©Mrtt 
2 Sffcfcff 5 fcafr 2 oo^sfe*- hi 2 4 <bj§ff5fc 
*-h2 2 5){ca«n. 

-^ffT*>n-2>RA I D©U-c^^3^^$^ l ^ o 0$ 
•3. DAC4{CMirtt, i"©TUY*^^-;U9©^ 

(Cfctirfe. £<DY~>4-f\ 4©^;L--7'(cj:i3 . <t© 
S&^KDRA I DWapASJffofti©**!^!^© 
• S»t»£Lr*j<. C©fcae>. ?^?7Wf^ 
X7=-A2©^pg^{ C *j^r, ^-r^^f-^ 
2 2 jH«5fe5i<- hi 2 4 *J^J>*S«5fejf<- h 2 

^rA2©if«(,, x-d?©ff^#jA^^f-5 

Jl"-f^>^f-^2 20'>-^r>xiD2 
3(C#^iA^r ; --^©^-^>x I A- t- 

*>^-^2 2±rt©^£ff^fc->-,»r>X I 

d 2 3 K»j&r4a«^- h 1.^2 A*$&zmm%* 

"h 2 2 5(CglJi T rt,^7V-{*y a -;i,9(cf 

^>XI D2 3*MI*U R4K(C. 7I/^*Va-*9 
[0 04 5] iiSicttfflLrt^^fc, ff/c(cff 
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JV2 2±tC4ot>TV-^>.X I D2 3*sa«3ftT(,>fc 
C«r*#U ^-^>X I D 2 3 3Wa»3tiri>ttWtl 

2 5 tcs^^nri^r 9 cc 

SSTSo C©<t^(cLtDAC4^6f-^4*^K"3 

[0 04 6]^5tC s DAC4(Cfcl>tM$H»^^ 10 
(RA I D 1 ) OffHjfflJ^ff 
0:7P-* + - hSr^T. HWHW»^-4r 5 tt, W £ 

[0 04 7] if, CPUlJ:0K*fflb4fcB#*ii 

^ru-ft^fA2<3E)DAC4K:»ff3ftfc<tTS 
(^f77'26) 0 **3tefia(T?{J v -?^DAC4rtf^ 
RA I Dmm<D\y^)U (fflr^RA I D l"<)l 1 ) * 

^-*r&mmLx*5i,>x<b& a tcx, cpui^» 

JWWfiP*>-#5tt, f»ft£Sht^4RA I DcDP-< 
^*B*-r* (Xr7 7'2 7) 0 i5©Writ RA I 

[0 04 8 ] ^fc % R*fflO*fc«»*ii^B**SW 
?:/2 8 ) . mbCOfflXte, RA I D KOmim^f^tc 

£<, ^ir, raidi<z)$7-';>^Mdac 

4<D»«WSftrt,~ £5 rt*ff 5fc#>. CPUl^e^tfS 30 

^-f >^-^2 2«CctO, 2Hf3te#-h 1 2 4<t3t 
feSte#-h2 2 5<0 2fl<D7P- hCC^ftStli 



^-^>X I D 2 3(0i^t©x> h j£ C 
fe5fc*~ hi 2 4 i2S»jfe3j«^ h 2 2 5 *SS8-T4 

^1 D^I4©;^r^>^f-^22^^^ £f 
tST&ilff hi 2 4 h 2 2 5 £ 

BUTTS CiTA*. 

[0 049] KMffiLfe- # s i»r ( 2 fg) <o3Kt5fe 
**^SftTl>S±ffi#- h 2 0 £§^ET{£tf~ h 2 1 

Uf7^30) 0 

[0 05 0] Snt7l/^y^;l,9«0 
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£tc&m$i&frW>£$:mf'$rZ> (Xf<^32) . o£ 

2®coT{i^-h) t*mmo, aig^ttasr 
[0051] ccDxsicLxm&mLgttizmz&frm 

^tt&«cK*fflL*fctt#*ii*«ai*ffl^ CPU1 

iA^^pjser^tiB, 119, Si^re^-h2 k a 

i£±&*'- h 2 0 *^0»»fflffl;t,- £ 5 CC» UC&ft 

tt. cpu i iatri/^^a^gi^rflrf-^ 

[0 0 5 2 ] ±Mi<Z)#liB^-^C02Sfl:^:ff^RA I 
Dl<Dfflm%ft5$><DX$>&tclb, fflCr : -Zifim<DT 

u-/^ A -^9rtfc2Sftsnr«»sns 0 ccd/c 
a>, sterner s»f-*^s«shri,^2i0 
t u V*. ~)\,9 <d *> isxm < ^smmu^h^m 

[0 0 5 3 ] (^1M2) 

[0 0 5 4] ^*«irtt2*ft*tf^RA I D 1 <7>$« 
ffl£Wc8MJ§l,fc:. iat«2T?tt, *^^RA I D<7) 

u^;u3 (ra i d 3 ) tcarffl^«^*siwrSo fi£ 
mo. ^ox±{±L<DCPuji^ms£o 

[0 0 5 5] ^mkmx^t, D A C4 OKJMWSl^- ^ 
5#*^<DT W^;*wU9te^U DAC4^<7)7 

i, H2, tectOTaaiHDrftscDrttWtt*^ 

£ 0 
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[0 05 61 I6B, RA I D 3 ©£ *©D AC 41*3© 

^^2 2<Dim^mt, .tMutcmmmKDRA 1 d 1 

[0 05 7 ] RA [ D3(CfcW|), A—fw >^r- 
^2 2K*}W5i/-*>^ I D2 3tC*fl6-r4x> h 

<j &mm-r z c tic j: DACA^ommmm^-S' 

5SJRA I DMW^rtT^„ ymmWVte, DAC4Kfc 

ra i nmw*$m?z>. t©fcat>. —o<Dis~+r>x 
1 d 2 3 icml, ?%m®mji<- $ 5&)i>-7- ■< > ?f-- 
7)\,2 2$:m^xmk<Dmmft#-h (06©m-c«r 

A I D3*ljffll^?f a/c*-r-^ffl©4o©^ff5t ; j<- (- 

-r y ^. - ;u 9 iaxft-m zntcr-z mm $ ti . mm 
tiler- z&zifLf&ztitc^ t- ^ 4«i3hs, 

A-ijf^ fWt ^ ^f$fe*'--h l#>6 5«:fg 2 
iK£*vr -COT b-fty » -^9 ft^f!);* ftfc^r 

4 C i fcnjflgr**,, 
[005 8]i7(C, DAC4tC*sl,^rp§S©JfflI^-^ 
5*5 RA I D3©$(J@J^ff «©7a-f t - 
-r._EI7 (a) «jE^B$©^*ii^MJi7 0 + - h 
07 ( b ) IZlEWlftcomfrBiLRmyu--?--* 

-h*7nb, 07 ( c ) ttmmm(o»»moumya- 

[0 0 5 9] ST, 07 (a) K.fc»)iE#ll*<D#*i&* 
AafflfcJWTKKWrs. CPUl«fcr)»*ii*»3fc&f|6 3( 

'7>X7 i A2©DAC4(C#feff$^fci-r-5» (Xf^ 
4 0) . *^JigM-C«, ?J6DAC4 *Cff5 R A I DM 
*fflJ©U-Ul/ (^W-CWRA I D3) i£a--f«tt 

****»*#WfcBJWHSlA— * 5 «. ^ toJg?E3 n 
Tt>£RA I DVU-OlZmfc-fZ (Xf ? 7'4 1 ) „ 
07©M-CfiRA I D3©«H!P*ff ^i^Kaai-r-s." 
[0 06 0] &(e. ««i&«s^«sv^^ftJi)mf«f 

fy>^-^2 2 4«tt5 Uf^42). * 
^IIS^Tii, RA I D3©$U®%ff >)tc$»V--7- jls? 
r-^2 2Bi6©j;^c& ? rU5 t -et^r. RA 
I D 3 ©§«£ D A C 4-<D?%m$m)l - * 5 j&sff -5 fc 
S). C P U 1 *>6»fT $tlfc lfl©»*ii*«*tt, 0 
6©^-x^>^x-7^2 2iCJ:»3. MStifcf- 

* ii s n s r w * y a - 9 tmm 3 nfcatft 

itt3ft/cj£ft5fc#- h 5 £©5<I©#- KC^&Sft, 50 
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|B9NF«:PG6*s*fett3*irc>S«j<-h*BiS|-rs Uf 
» 7"4 3) . 

[0 06 1] 3ctc. PG6©&ffltftS£II^. ^fflpjfg 
h 2 0 iPG6^S3nTC^±{4^- h (PG 

4<-h) t*mm-?z> (xr7 7'4 4) . ^KPi®*jjip 

A—#5asS^S*n:i»3;*-f ;<^8©±{£#- 1-20 
iPG--K-Fi©i^7tfc^ CPUl*6Si 
HBllWap^- *5*iJ:t?PGtf- FmtPGe^f 
0 PGefcfc-c^r^-^w^fii^Tt,^ c 1 

(DftmLtcr-Zfreb^VT-j ^tjim-tZ (xf- ? 7*4 
5) „ ^C(c. S»KJl*W9^-^5«. PG^-hiaj 

mri&#- b 2 1 (^-^fflo^ft^*-^- n-^4iA- 

KCf^rrr-S (Xf ?7"4 6) „ 

[0 06 2] C©£#. SRTW*J>»-.«,g#s ; ft 
SBCC«c«*-c^o (Xf-; 'J A 7) . Si/Wtya 

' ^--^9* s ^3nrc^5<@©T(ii4<- rc^u # 

^ii^ffJjc^^TTS (XT7 74 8 ) o 13, pgjff 
fHJSP;U-£5f;t. Sa*s^3tlT(r>«±{fri<--V£P 
G*-F-£g^U PG#- P^Ebrcn6©IMltr U 

[0 06 3] C©J:^tcLr**ii*£**g»8{ 0 fc 

MP 1 8 ifi y C (DW&CD&m* Hjmfr £' e> 0 . 
WZ£ ! fr&»imts:M-&iZ> Ml 9. ^teTe*-h2 
1. PGtf-K SK±<iJl<- F-2 0«^0Pt»Mfl|^ 
-^5(C*fLtE3HHFnJ?:^fr-2) (Xf77'49)„ C 

- * 5 A^ttlX -o tc h , SiHI3W;l— ^ 5 ©3r«© 
tvX\ PG6*>63STU-ft^-*9^ ^fij^n 

[0 0 6 4] ^(C, 07 (b) (C«fcOiE»«F©R*tiIL 
«ra*«TKjtti«t-4. C P U 1 J: 0 ^ffl 
ib. ^-^>X I D^#^6tlT> fYX^7U-/f 
^->XfA2©DAC4tC§ff?hfcit2, (X?7^ 
5 1). Xt77'5 2, 5 3. 5,4 1 K. ±3$LfciEmB# 
OMii^fcl©Xf 7X"4 1, 42, 4 3i-en-en 

[0065] mmfflffliis- $ 5 3&jaH»<osi«$feTa^- 

h 2 1 i P G-K- h *aaStLfc6. ^g^Pg®»Jb- * 
5K PGtf-htc*fu ^SST^-F2 liOg^ 
*la^-r-5 755) „ 

[0 0 6 6 ] SSTW-tS^-jugas. fft©R*fflL 
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S^Sftrusi&tf- h iPG*- h££ig£su p 

?Z> (Xt- yy' 5 7) . 

[0067] ccojz^icLxm^-mLs^^m^tc 

• : ei :? ^"-'i'9F*g-c(Ji4@{cK*fflL/Ma^ff(,\ cpu i 

W^tt. SI 9. SKTffi*- h 2 1 . PG#-F, *j 

l,fojl!4Fnj£jf6tr3-§ (xf 7 7'5 8) „ c©§iri/ 

6 S W -j fc^K 3 titc 7 s - * ( J P G 6 Cc fee i r 
3ft. i^?nfcf-^BPG6*6PG*-"hfcJ;y' 2C 

PW»-$5$i4ircpu i^KISW, (x 

T77'60) „ 

[0 06 8] §7 (c> KJ:9|»*l$©st*tfiL 

©K^-fr/l 3C"Pt#(JTH'^^^-;l,9rtr*tm3 

«. TW*S^-^9f*3©g|r)©iE?f& K5-C^l 3 30 

F'gcD^-^^lElfSbr. *fc^&J£^r-&£^©J;*>(t 
•r-££$Ei£LT< 5„ c©J:Mc, ^JS^CDDAC 

tt7l-/ty a -^9{C(fti l ttl&L&O,, 
[0 06 9]«T©B7 (c) -eW®~?Z>VhC4<Dm 
m®m>\>~ * 5 *J*fJCTSWStt. 7Wty a ^9 

-r^y^.-^9©$lJffl)g|!{cK#*3^o. 7U-fty a 
-*9|*i©*r©K7-f^l SKWHtelfibifctt* 40 
5 ft. 7u-f*y a -^9^{cs 

[ o o 7 o ] fcr, «T«c*«t««t«fflKrffi*i»^-r 

[0 0 7 1 ] CPUlJcfJ^ffibS^^L, Is- 

20DAC4«cM?WcitS Uf^6 1). X 
^^6 2, 6 3«. _LjSbfcEI7 ( b ) ©lESBf©^ 
*BJl-»l0^f9^5 2 1 5 3 i-etl-eWsJCT 1 * 
•So #^fS0rctt. RA I D3©3HJQI£?t 5 tctbfr-T- 50 



W #PSf8-3 2876 0- 
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^>^f-^2 2 WH6CDJ;^(C^-,rt^ 0 
T. R A I D 3 ©fWH$I£ D A C 4 V>W§MW0)l— %&1fi 
fr^fe*. CPU l^6^f$n/cl<l(D^aiL,^ 
tt. m60))l—rj >?7-~7'j12 2(Cj;i3. #-f!l$ft 

fc-r- £*^#iAS nsr w ^ -)i> g #jg£!3 ft 
ft/c^ -j t- ^ fim$iA& fts r u-c ty^ -jv 

9 3 flftMf h 5 i © 5 <lCDd<- F CC^& 

0 Uf» 7'64)„ 

[0072] ft^ T W*i^-.il>9<c|SiW;&JJfc£L, 

/cTH , *^^-^9^^3nrc^T<4^- 
I^B*!im>l'-£5«:tft{c c fc«5T 
y ^. 9 Off®fi4fl»rt 4Ci AiTijegr'* 3 „ 
[0 0 7 3] ;XCC, P G 6 ©ffiffltt&£|!-x. <£ffll5Jflg 

uY-ty^-^9«^<) A^saft-c^STfttf- f- 

2 1 iPG*-hi^li^ (Xf^6 5) . C© 

(Xr7-/6 6) . ^feT H' c e^c J .-;l-9 A^fflnlgE 
WUW-hiPG^hi^o, PG*-h 

*fIS L r c ft 6©^f£7 iw v> ^ - ;u 9 ifimffi 3 ft 

[0 074] C©J:5KLtl!*HJOS3fJ4gyit|,fc 
M P 1 8 c tijfl&fr £ ^ #»£$fj#f L , 

r y * - ju9 rt-rttftBtcK^aioteJffi^ff t», 

71/-/ti> a -^9Tf-$ORAffll*iSJii5c^A 
». SI 9. S^Tfe^-h2 1. PG^-K *jj;cit 
±tt#- h 2 0 *^LrHMIfMIW^- 4? 5 (c*tLISi*l¥ 
oJ*^fff -5. (W^6 8) . CCOmmTls-f^tiy^ 
-~)\, 9 1p 6 ©fiiHit BJ<&^ WSJ o /cPg^$fJ®Jjb - £ 5 

■r- f *j cfcCf^ 'if^PG6 (,C$m-?& <fc "5 CC 
3 (Xf ^6 9) 0 

[0 0 7 5 ] PG6TH, a^b^y.-^gi^ 

^KrFajJ«-h2 lfciyg.G^-^/rutPGe'N 

tej*3ft/<i7"-^*j <; fc(>^^ , J'r iJtffH,>X. 

MSftr^/c^-fisftfc-r-^i^^-rs (x^-^^- 

70) . COi^Kltg^Jtlfcf-^tl PG#- 
h £PHMfauu- * 5 #Sm3ftT(,>£±fiE#- f- 2 0 

€r^L. mmffl®)\'-z5$;ftux:cpu l^mmz 

ft -5 Uf^7 1 ) „ 

[0 07 6] *3t. fcL¥|©7NW.-A9« 
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CPU 1 < f f(DT U Y^y a -;b9 * /c« 

£ Q commit mm<Dmmumji>~z 5 &n 
[0077] mMW3) 

[0 0 7 8] #cfc, $^i^RA I DOU^5 (RA 10 

i D5) tciafflL/c»^*jaTic^-r. se*e?w©«-r 

BM8Lfc#, RA I D 5 r«-0(?)f-^^5}IJWc 

tc*fTSffW14*ffij±3#^/c^, &F^ -/ycof-^ 
^ 6 U ^ -f L , f 5 - * 4 ttJjdCD F ^ 7lcfem 

D 5 COSTS. RAIDSOfl^tt, f-^^lf^nt 

(IB?*-*) iA.jf^ (IB^U^-f) £BWMHU «r 

[0079] RAID5m 5teCC»^fcJ:5fc»#j£ 30 
^CD2H<DK^ffib^gtCftS/c^. RAID5<Dffl 
«:6>«f»W»-iU- £ 5 ttttSCClBf 5 - 5?, IB'* 'Jr ^0) 

t»TW\ ±jjS©»t« 1 ©H 1 . 02, 4oJ;^B3£[6j 
[0 08 0]i8^ RAID5(Di^0DAC4rtcO 40 



W ^§i§¥ 8-3 2 8 76 0- 

20 

^2 2 *ffl^raR»©am**- F <B8 ©WrttR 
A I D5$tJ©J£tf ^fca&^-ireDjaHajfe^- Fi;^jf 
v <Z)jHfi5fcrf<- F<£> 2 F) (c^f^o 

[008 2] H9fc<tCflHl DAC4iCte^r» 

F£r^r o ^9(iiE^B#(DS#iA^M^^n-^^ 

Hio (a) izjEmm&mfrmummyti 
f*^u mio (b) tmwm<Dm&mLm 

[0 0 8 3 ] H9«C^0iE^O»*ii^«S* : 
HTCCIftWT*. CPU1 J;9»*i£#s###B£U 

^A2<Z>DAC4«C«ff3tifc4-r* (X7->77 

5) . *mmn-c\* s ^>DAC4*cff 5ra i dmsp 
^r*4 D ^cr, cpu ia>e>#Sf3*ifc, *^iA^ 

C^RA I D<DU^*SH«»-£ Uf-^76) 0 H 

[0 0 8 4] ^cc, •*ii*B**sw#^fcK f j| 



[0 08 1 ] RA I D5{Cfc^r^ fo-T4lsV¥- 
?^2 2$Ctett£^~^>x i D2 3 CC#tj£-r£x> h 
^^T^CiW^ DAC4F*?(DB)WWiai^^ 
5ttRAID$fMff5 0 *»Jr{t DAC4(Cb 

RA I DS8$|I£^Err5 0 C<Dtc&, —r><Dis-lr>z 50 



^Jfe^IrtiRA I D5copm^n^tcii>ji-r^>^^ 
-^2 2iJ080<fc^{CftotC^ c -tor, RA I 
D 5 OjMffl* D A C 4 <D»»War^^ £ 5 rff^M. 
CPU1^6»ff3<ifcl«CD#*ii^g^tt % H8co 

67 - ^9 «?ti/clt5t^- F 1 7 

3tlfcjHfM5fe^- F 2 7 4 £<D21B<D&— btC^i&g 
6 8) 0 

[0 08 5] ^ 0 8©;l'-f-/>^f-7';l/2 2CC 
*>^r, ^ff5fc4<- h 1 7 3^x-^(Djifi5fe^- h 
r^>0. ^{f5fe^-F2 74^'Jf^ii3fe^ 
Fr^^> 0 aS«**-h3ijSfijfc^h4B, 
F 2 7 4 k:«M$n/cr U ^ 9 

^ff^-h2 : ics^^nri^ru 

-^9^6fBx-^^r^ffib, iHff5fe^-F2 0r>TU' 
F l<DTU-Y*^^^i/9cc»#ii^ fr^y^Y 
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[0086] xt--^ ^7 8©ig. mmmmfr-zbix. 

CPU 1 A^CS^iA^x-^^, ±{5L*-h2 0 
iPG*'-h^/rLtPG6(C|Sltl, (Xf 7 7'8 
0) . 

[0087] RAIDS -C«ar*ii#B$Cc*i(,>TA f 10 
fUL^^c&S, c<Dtctb. RAID5©^, fgjl 

mUSPJi — 4? 5 ta:. »a«:lBx-£, IB^ >; f ■< <Dm&m 
L/S**l6ff-r S„ yT©^T7 7'8 1-8 

[0 08 8] Xt-? 7'7 8-CPge»^-^5«gt(C^ 

1 ^IStgUT^-Sfci*, ^lg|5gJlffHjgp;U--£5tt I PG 
hiStTW- h 2 1 (IBt 1 - ffflcD^f5fe^- 

i- 1 <tiB^-';^^ffl©i*ft^- f-2) t*mm-?z> 20 

Uf-; 7'8 1 ) „ 

[0 08 9] c©£*. ^TH'*i>^-;l,9^, ffi 

- ji- 9 ummnimc & o . m z *> <t oib^- >j t- 
JtMsnrc^T(4^- hc#iu mfrthLmmzmf 

-TZ> (Xf-;7'8 3) „ 

[0 0 9 0] C©<£5fcbrf^ajLS*£^C:lK-o/t 

©mpi8*s, c(Dm^<D^:m^mmi}^mmL. cp 

U 1 iT UY-ti?3.-;U9P a lrT : --^(Dif*f±}L / ^liJ|(g 

Ml 9, ^KT&tf-h2 1. PG^-h, 
*J=t^fe±{4*"- h 2 0£/lbT|^JfiiHJ#pjU--£5{t 

v-i^j*. ~)i g ^^©tejEii* -o tcmmmm 

>\r- £ 5 «, U -f-fci?:* -JU9 ^^IBf 1 " 

OIB^y-r j$:%:t,-tm& (Xf 7 7-8 5) 0 PG6-C 

C<7D c t^K0rSSiSTH'^y^-;U9^6S^ 
KofclB^-^ilB^-UT-^. *> J: OX 7="-^ -7' 8 0tc*j 40 

£m>T. ff^-y-r -r &%.f&TZ, (XT778 6) „ 
[0 0 9 1 ] ;X(C, ^^TH'j&^^-;L-9^, ffe©gg 

^•5*r-ffo (xf77'8 8) . girMt^^* 

©^iSr n'^^^--»u9^tt$n-c^-5>Tfi^- h 
(mmftX- hi, 2 ) ic*f u Sr?*-*** Jroqw^ 

[0 09 2] CCD £^itLT#£iA^f§3j<£^wlR-,fc 50 
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MP 18ii, C©^©^-f^Soj^^j KC/ 
^^nrrtg^^fi^ ^19, ^fSTfi^- 1-21, P G 
K &<kv : mm±{£tf~- h 2 o*/M^r^®^jggi^ 
-^5JC*tt-$K^fFnr?:^fr5 (xf ^go). c 
cD^|^rH''ti^^-^9^6 ©$£j£f^ £|5gJl^MaD^ 
---£5/&^WJ$c-c.fc6 1 ^P§)l»;U"^5©f(J®l© 
Tcf. PG6^6Si^r H'^&y J u-;U9-. i §f^- £ 
to <£ cfftafc 3 n fcff * < y x ^ * teii u r u -Y * y » - 
;u9rtr«j*aic##iA^ii^tf^ (x^^-g 
i ) . 

[0 0 9 3] ^{C, 010 ( a ) «C J; f)iE^B#c7>^[ij 

LMs^tTRti&Bg-r^ c p u i <kK)m<*mi>wmi 

•9-^^XT-A2cr)DAC4(C|g|f3nfc<fr^> Uf-; 
7 '9 2). XT7793, 9 4tt, ±jdiL/ciE;£B#©S 
*iA^l©xf-/7'7 6, 7 7 i^tl^tX|HlD-C$> 

[o o 9 4 ] lEnm^m^mLmmv^ cpui#>6 

?*ifc lflco^aiL.^tt. ®8ct);u-t- y 

h 1 ) it^&SftS (Xr-^g 5) . 
^*i?^.-;U9*^^$nfcT{ji^- h2 1 £12181, 

2 0£i{S!rF&*--f-2 1 i^MMtl, (X^>79 
6) . 

[0 09 5] C©4£, W*>^-;Ug#, ffe 

5j^(c^ss-c^-o (xr77'9 7) „ ^iru-zti/ 
9#«£S2ftTI^ST{i*- f-tc>FtL, ^ao^^ 

Mf-rs (xf7 7'9 8) „ 

[0 09 6] COi^fcbr^ffibW^^SC^o/c 
mWlTlsJ^i/^-jiQX'iX, 7l/^i; a -^9fl© 
MP 18 36*. C©S*©gfW«IS6^4*II»rL. CPU 
1 t T V -i ^ - )V 9 p H -J r- t 1 - ^ C7)^* Hi L fr^mti: 

m&it. mi 9, mm.T{±L#~ 1-21, *s£v^m±& 
*~ \~ 2 0 zftLxmmMWj\s~ z 5 ic» L$mm-*jz 

m-T-?Z> (Xf 7 7'9 9) i ^CCD^igTH'*> ; ^";b 
9 ^©^fFWj^-gttjft ofcPf B$iJ®;U- ^ 5 B, ^ 
1ST U-Y t> ^ 9 P, ^ £^ ttgj ir, C P U 

l^KiM-T-S (Xf77'100). 
[0 09 7] Jfcfc. 010 ( b ) 5CJ; 0 ^«B$<©if^ffi 
L/^ffi^J^TfCSi^-r-S. RAID5CBM, RA I 
D3 4KSICC. DAC4©^M*(]SP7l— 3? 5 *Wt£:-r -5 

5„ 
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[0 09 8 ] CPUUfJSf^lfcTWty* 

^XfA2©DAC4tC^J3nfci1"5 (^T-^y 
l 0 l ) . Xf ,^1 02, 1 0 3B. ii&UfciEfcBS 

©it^ffibMiicDXT^g 3. 9 4 i-en-emucr 

[0 09 9] RA I D 5t£isV&m i gV$<Dm&tiiLmm 

y ^ -< ftfiR {cm# l fcsitT- $ w\-<d±t - $ io 

HdLT, Cti^A^^^T^-^CDa^^tf^o C<Dtc 
-J^is^-)l9AmffiStiX^Z>±T{iLtf- F2 1 iP 
[0100] ilfttfKUt, *-r-/>yf-^l/22« 

t^T^CiKfj;!,. Scfc, 0 8©;F-tv >yT- 20 
7^2 2iC*j^T l Flxtf. ->-^->x I D lxw^iA 
^*^tl/iiT-^«Tfi^- h HtJgj^nfcTlW 

^ey^-zugjca^jASft. >---<r>x i d 2-c*^i£ 

*i>^-;U9(c#^iAStx, v-r>^]D3ff^ 
^*$nfc-T-^«Tfii4<- h4{clMJWcrn' 
^^-;U9(C**jA*n, 3 6iccn6©#i*iA.&.T 
- £j^6ff^3 fife* ') 7~ -( &T{al#- F 2 icmiM i% 
rc>4. IWor. IE1ftB$i£: i D2, 3 

TTflr#- F 3 . 4 (i£fi5fc#~ h 1 ) 36»6R*mor 30 

c^ct-^^t, m^mat^-^>^ i d i rT<a-i<" 

F3. 4 (^ff5fc^-h3. 4) *^i*[UtCi(c& 

So -e©fc#>. #3!jS&#ij-ett. cn6©^'';T^©{^ 

f£fflUfc^$t©T-£©;y — -T>X I D (04) (i. M 

i Dii, #r n'*y^-^9F t 3r«T-^r 

FUXCD*-CT-4r*!($^T?tSJ:^tCbr*S 0 Ltc 
&-?X. ±ie>—>r>x I D 1 ~-3©W<?«:. Cft6© 
I D i~3*M^S^-^>x#-^-c(sJDt 

^>XID2. F 3. 4 (iifI5k>i<— F 

X I D 1 tTt*- F 3 . 4 h 3 . 4 ) 

3. 4©ffi!K:SirF<3tf- t-tcWZ&Mcr-iKDU- 

[ o i o i ] x t* -j y 1 o 3 mk. c p u i frhfm 3 
^2 2(cj:9. ^•'JT-^of^icM^LfcT-^i-?-© 50 
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^ y t- ^ iA* nr c >s r w y » - ;l- g 

3nrt,»S^«5t#- F2~4(c^$ti > (5lB#{cPG 

4) . 

[0102] ^K, P G 6 ©fiM!tftH*SH^ MffloJfg 
(S*-F2 liPGtf-h 0 

5) . c©<t*. 3irb^ya-*9*, m<om& 

£*-Cf#o Uf?^l 06). SlTU^y^Jl 

*#fetrr* Uf^i 07). 



[0103] c©i^(cori5c, 

MP 1 8 #3. C©S*©^#*SDj^i'^*^*ij»fL. 
T U-C -=&Jy a - JF 9 tf- £©K^tB b#l5J#g&t§£- 
«. 819, PG^K fcjro- 

±ft#- F 2 0*:ftLr»JB«im«'-*5(c#l,«e£fr 
aiZmf? -5 0 8 ) „ C©§i7l/-fty 

- ;F 9 ^ 6©$»£iF nJ^^WU fcPg®$(|fflJ;F - 4? 5 
«. ^TH'*i? a -jF9^63tai3*iST ; -^*jJ: 

of/t y t- -f * p g 6 {ceai-r 4 ± *> t,cmw? & (xf 5 

^'1 09) . aiSrp^ti/a-^gifjagETfiiJi- 

F2 i*ij:o*PG#- y-zftuxPGe^&mztitc? 

T\sJ*:is*.-)V9mmWl~$tlX^Z>7 : -->?Z;W& 

0- C©EI«L'/cT r "$«, PG*'- F tfgiWifflfflfr— 

^5ffimm^tix^^±an<- h2o^i A ksm 

10). 

«ttTU^-=e^»-^9{C3ggSlyfc*B^{i. PG6-CI5I 
C P U 1 tlift < f i© 7 F ^ty ^ - ;l 9 $fc« 
£L-tcTl'J^iS^~)l9<Dm7i:ZiT ! ?£t£ > lijmX$) 

[0105] (mm) ^ 

C01063H11B. B 1©^ W^* T«teR©SE^ 
#F&7n-r$f&0T'&£ c> 01 lfttllii&f), CP 
U 1 **Bf»WW^-:Sf5*^S-rtCi[«DAC4©^-< 

» ^8©±fe^-F2 0fc^snr^5 o c©i#. 

CPUlA^f^?7H , t^yXfA2^tHb 
»#ii^S*<&^ftfcCPU 1 fc^$tirt^±fiE 

f 2 0 .mmum*,- * 5 **aa«3tirt»* 

±&^"F2 0fC^W'^^8^9^r^L l CP 
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itmrnicmrnmi, 2, 3-csucj:^craid» 

[0107] &±<DmWfflT:1<t, m 1 fC^-Tcfc 5 D 
AC 4 in#(07l/^^ya-^9^ l oolft^fil 

$K 012^T<fc^C, DAC4(Dff$in^(Dri, 

h 1 1 2©itti^itfci«r^^ 0 en 

h 1 1 2 4*J«<WiWfclM^iC4^1»«cftS 11 
[0 108]*fc, t<DS£5K4 0T, n6(07U-/^ 
^-^9* 1 trmttCM&XTlsJ Vyj-JzL^y h 1 1 

^OSrS-^StottcRjK-r^cifenlSfirft&o C(D£*> 20 
&C"T£4, n^©7 W*^wb9£^ft^ft£ij<oia 

CO 1 0 9 ] H 1 3tt % WtoDAC4tri/-/^» 

-^9*^rs^«*^-r 0 confer 

T^^^^^-;l/^c*>^^7 :r -^t§|rtM^(^:DAC# 1 
D A C # 2 «0Mi©2 ofc^ths % 
DAC# 1 *6ttSri/-f^ a ^0DAC# IfflCD 

««fcr*-fe;*u DAC#2*6tt*ru-f^a- 30 

;UD D A C # 2 JB<D««CC T ^ -fe -5 J: 5 «CT 

*fc, f-f«HWttlt»tf'f|c i DAC#1 

4 d ac # 2 irgiDA'-Tw >^-^*it^ror 

[0110] C<Z>J:5tCTU^*^jx-;l/9*arSfc<DD 
AC4^*rrsc4«:j:0 % DAC4^Cif^Ml 
CPUliDAC4i(3D|BCDlll3 J f>DA 
C4 4TW*^~-Jb9 4<OIH(DlBl 14fcP*»##S 40 
^L/fc»^{C, 5 - JCDDAC 4-^CPU 1 4DAC 
At<DWi<OUl 13*DAC4i7l/-/^-M4 

^K*ttlO*fc«#*ii^3»l}»4&f3 % ff^tt^W 
«f5fe*fil±3#SC43&SnIjft4&* 0 *fc. C(DX^^C 

4^aJtg4&S 0 COTI/^j/a^g^ 
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S»4ttS 0 

[0111] ±ie^jfeW("c«^^ ^^jxtcoiir 
#«-rsc4tt<aa?a*Lfc*s. Hi©*t?^a^t 
y 7 cc«#hit^* 5r^>^stirc»s4 

[0112] 

SrwX^TW fax /*>foS& £<OX A v 3^ 

C43&sr*« 0 *fc % xf^ws^cit^ 
-f^-f >^ffi^^ x^r u-rw»*ff^c4t?, ^ 
(D J: 5 fc r - 1:' bU - is a xo<fc 5 a«M»3*s^SCctt £ 
te«>W8P36siBf#«:a:4 Q 

[02] HlODACWCD^Y^^tOrtfiBflljg^bfc 

[03] Hi<DTu^*s?*^^©rtaw«j6t^C/fcia 
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